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A 7"0 - y'^'H^ $ flfclWi t . D N A * #tf §S£t 1 2T 
iDNAfcWW 7"'.J -V FDNA*:t*l&*-£-i>IfI : 33 

mm >&^§h >- * — # * t-$> & . m&h i tcistfe 
[fs^4i f$^oK?fl&*rfSDNA&8gai-r4Ss 

A r o — D N A * trWB i: * 4 y * - # l- - * # 
£T(cRJ5D*-tf\ 'v-fT'D ■•' HDNA*rffM$ii:^^ 

t^Ef^^mn^ma & win <t w * wmm-f & * 

[ff^JST 3 Mtt^ftKTte*5iT-rt:DNArn- 
7#««CIIj£* JxT . ^DN AE^Jr^tHf 

[00 0 1 3 

[00 0 23 

Tt±. ^<9ffi^§:3rr4DNASt!lda-r4*ai: L 
T . >W 7"U ?4 is 3 > tt£t>^ 1 £>ixT^& . 
[00 0 33 •liO+T-t . l^litf^W 7" 

>j ?4 -tf— > 3 >-a«HRWK:lflv*&ivC i . -co-^if 

NA*1 MtUKDiWRBa^-C^ 9 ^ > h i: lfcf£, 

SDN A *r— *ig D N ACXtt L - 

!>,. -?-LT. ^iOSHi^ix^— *1DNAJ:. RttttPI 
Qjm (ITF.. R I fc^o ) Xy'Oi^ixtzi&mmB 
^l»ffl1iB^-*slDNA (JilT. DNA7'o-7*t 
to ) t*>^ 7'jy4 Z^itX. y J >l?~ (-)-a 
•t;lD-7A-.M-) *rifeJM~&. ±157 4 4 



[00043 

±<7)£:£k{£tiE$;fX^><. i/>*-b7^/77-(- 

[000 53 *f1r>>^< y'O a >'£(Cfcv> 

iS€lc(i#ffl£om*i!lSE^a*^-C'S) S - i: . S h\z 

7' k l x 9 A-r * - 1 immTh ^ if<oxjfiS: 

[00063 JJE*> ± f' C ^^{±i73£//^M§ix 
I, ^«>C14 , «l«s*^K 0 iU Lfc D N A Sr$IJPP<^ST"7 

7 ^ > h (t t £so*> . «9l*W»«#at: i 0 . w 
XizX OtIBL. SiDNAS-bn^;io-7A-^ 

[00073 

*/)DNA SrBJrmt-T I. i i: =5: < . ^oK^^^-ri, 
D N AEffl Sr^ffii-I»^fc J:^a$ril«-r h Zklz 

[00083 T&mmi. -*M<?)D N A7*n-7**m 

T. «1D N A i: 7n-7D N A h «ffli6C*ID N 
A$:ffMS-tt. »*5ixftr*IIDNAWflias*. 

d n A^^ai-r^^t'^-^t . 

ixf-DNATa— 7'^H^$ix^m@i; - DNA5r#tf 
7'o— 7'k DNAt CO> \4 7' U ■•/ HDN A $-^^Sitl> 

[00 1 03 1ff5i4-^Sfe®«(-^^t«is Effiftt:«ffi 
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[ooin %m%mw&mzt$^xiz. msm&&b 
<t±, miHtsmtfy iD-t >xh h . 

[00 12] ifc. *Wfc£MR«K*J^Tii. fuie-f 
^Tft*. 6*t^S*g4 S'*— j&U— D 

£ b§ , g&go— 1- >•/ v t IX m<, 3 ixlc i 
o T H*iR^Br*» 6 <?mmi&&X ® ir > . — *»"£'*i <r 
CD J: ') fc * s tfi,r 6$rV ^*6«^< Pgrf £ . 

[0013] $ fete. *BBfe«W±, «f««EW 

d n a imau-r* gran i . wtto*rtrci«*s:h. 

fcDNAro— 7*£*IIl5E§itJt1;ffi ; ^Ettffitcll^Six 
itDNA/n- 7" tDNAr S&MM biA > 9—f} V 

[0014] imKcmammiz^ ^-ai. m.mmcomm 
[0015] im%m$mmz& <, >r « . ffiiearc&Hg 

[ooi6] ^^usEfliaitc^^Tti. Huie-'f > 

X'foh* 
[00 17] 

[ 0 0 1 S ] D N A£1£flrr&«tttf>ft«fc LTtA. 

mcim^l7Qf§tt£^&ft«#W£ U>. 7 xO-fe 
*f3-;P7S>\ tlb't'J >->l&^. ^I7i 

[00 19] /D-7'DNAJ:LTI1 iftSSM^ffl 

^fc't»IL.^DNA . &*m*fl£S£jfcl.fcDN Ac^> 
^-fiX^m^hixnh., 7*0 — 7'D N A#)5J5lJ{±$>io 
*» t*> JlfejE L/C *i < £ i: D N A E*iJ&5ti£ 

[0020] rn-zDNAii. mm&mi&tm&* 

l®fli*iii§&. itttWiifcDNAfc^ll SSI 



#A£il*:DN A t 7 x o-fc > t $-piJC^{f Tfflfi-f & 

7iD-fc>^/L-i->>'18N-b I'QJf yX^yy-f = Fx 
^TVl'S^triHSifK (f&Rif. DMSO) *JniTKfi5$ 
i*\ HPLC^.^ffli>t^If S^ifcJ: 5" * 
JMgC 7 x o -b > UcDN A*«» ^>iit# & . 

[0021] zc^mmmiMx^m^ixtzT-a-y^m 
hixnh. mui. mtfikTh dnac^ 
x d n At/>mmzm y g $ ixn& . dna (c^^-— ;^$r. 

*7vi"-5>73S{i:, Mizuo MAEDA, Koji NAKANQ. Shinji U 
CHIDA. arid Makoto T.AKAGI, Chemistry Letters, 1S05- 
1S0S (1994) fcS^tiB. A. Connolly, Nucleic Acids Re 
s.,13, 44S4 (1985) (CfBm^iXT V . ±IB^ffiT' 
» hixhtt—iVmttS-h DNA *r ^ttfitCiXT L . 

iSMT (mn£4*o x\ mmmttzzbizx*). 

7 x n-t > IfcSitJt D N A^#mffi^@.^l:$iX# 
[0022] ffij^ffih LT. 9'7^~ Jj— 

xmmtu%h> ?"7 is—t-tfy'^rmmim. Ken 

y M. Mi Han and Susan R. Mikkelsen. Analitical Che 
mistry 65 , 2317-2323 (1993) IZ&XLZtlX . 

[0023] iiixfthixtz. mmammxum^ixtc 

TO-7 D N A*^ Lfc«S* . D N At*fl£*M* 
<*?f fllt:*A^-4 - i: 0 . 7'n-7 - D N A b 

DNA^M 7 U ^-f TTt . J\4 7 'J y 
KDNA*^GSt$ixS„ DNA*r.'W 7''J y h'$-li:2.^r 

[0024] *P5Ma<^ati. 4ft L < ii . RlEiSM 

Mfc U 7D-7*t'W 7'U ^ X^-it^^^T-i)-?.. 
[0 0 2 5] Hf— >-3 >'ii, -^>^- 

■t ,A^f7 'J ^*-f -tf- a >^fi£* J W) 4>i xh b mt% 
IZ . ± t/^/ N-f 7' 'J y I" D N A Sr S5e(L L # S . 

[0026] *B$tmzmv>hixnh4 v-? 
bvxa. 7iD-t>ft-^ft- *f3-^r;>-t^ 

ft. MffJ ^>Mf+, -£117 i-t->'7. 'J >ilf%. t* 

3 - iVT $ >- . f b° !J >-i8Ws . 4l7xt >-7. 

t'^n-yy^b'^mXLtzm^^M^ 
-f) X—9t£'ct>mt L < . 1t(C$f t L < f± . 7 x D-t 

[ 0 0 2 7 ] AW 7*'J ^ XSJ5M4«<?5^ >'^-^U— 
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»i L < WO. lmM- SmMt'S) 0 L-< WO. 5inMT' 

[ 0 0 2 S ] -4 > 'vf 7"y -y HDNA 

(f) 4 — i^a ✓ Wig.i ijV- 

- > 3 >• tc i o . mm^mx % •atftwttt*- s« zo> 

Ate -4 >^-*W-M^M ^OH-ft, il 

7C(C X h i <^t'S> & . — D N A OJBrittf)fi«#* -4 >' 
W- h^SEfc LT&aj£*x&£ . ffi.-?X , -(73 
moiii^^aifc J: t^/4fe»i«e-*-4 - fc ^<t 0 , >vf 

7 0 -y K D N A<7)3£ffim& StU £> h V^\i> W 7' 0 v 
KDNAWMfS^li. MoT, *K5SB«OSia 

c^j; mm.) t lti±, -»m 7 y y 

/i/^ * ^ 5 „ f7ri/ > * a m X ^/l ^ ^ X 7 

[0029] mm.Acomia, mmzmi . Avt—bv 

SSrflfe^L, )Mtc7M>^-^L.--^*rr^V»-(:tJ<, fie 

[00 30] J-2Lh£0 i -5 K L T , *ffi&ficV&&lzm^ 
MxS . 3«tt<7)«rtrrfi&«ll SiXJfc D N Aro-7"ffl 
5t§ii^*1S. KCffi^H^SixfcD N A7°a— r t D 
NA*-#t?^*4>: £-4 >-?-#X— 

vW7"'J 7FDNA^MS*6¥S. fcitf. IS 

[003 1] WJ60S5>J**-t5DN Ati. JJEOiSi 

[0032] «sg^s?!i*^r-r*DNAS«!aj-r5*a 

&m-£ixtzDNAy<o—7'fjmM*ix?zM%t . dna 

DNATo-nDNAiW^ru FDNA*rfM 
§4iS . / vf 7' 'J X<0jMHiflWTC» £ . J: 0 its 

[0033] ;W 7" 'J ^'M XRJEfiL U ^ 

&£T//£tMM$£t& ZblzJ:*). ' W 7" 0 ¥4 XL 

fz d n a x u- . tz urnm? h , 
[oo34]WT. mmm fcifxim-tzv. 

[00 35] 
[»£f51J] 

(A : 7iOt>t1l»$ilftDNA7D- 7'*S|1I^$ 



( l ) 7iDty*A*>fiN-t Ho* 

7iOt>W ISO. 5s (2. 2mM) t N - 1 h'Ddf > X 
9i<-y4 5 K0.29g(2.5mM) ^20ml VX^yMWAZ, 
ffl&T-Ji'tV^lsAfllVif.i/A 5 F0.5g(2.5mM)O5 
ml it***)- Vim&ma L . 2 4 B#^S^f«*¥ Lfc . 

[0036] 
[*1 ] 

C IS H I3 FeN0 4 

162. 0-162. 
1 H — NMR y-;*;V-i/7h (ppm) 

2. 92. 4. 44> 4. 6K 4. 99 
1 R 1770cd-'> 1740cm l , 1220cm ^ 1080cm- 1 

7C^«T H96 C% H% 
stn®. 3.99 55.05 4.28 

mm®. 4.11 54.95 4.52 

[0037] ( 2 ) 7 x a 4= >-1ggpD N A7*D-7«^ 

D N A7°a — 7 "t L X . ^ i ^ : >CD2 07- (T 20 A) 
[0038] 
[ ftl ] 

T 2 0 A : NH,- CCH 2 ) 6 -nTTTTTTTTTTTTTTTTTT 

[0 0 3 9] Sr-^rittTt. -£ri£t±. DNAeM^fl^Ht 
(77*74 Kys,-4 ^f^X^^X%tM<7)Model391 PCB-MAT 
E TW /PCR-MATE EP) sr^V 'Tffo/t. T 20 A26nmol (E 
26 o=8800M-icin->i: LXMiii) *1.3mMKiS-M- 'J 
-OaWc*-*-MI^«WHit (PH9.0) 20x/l(C?§fi|L 
fc. Cix(c±l£ ( 1 ) xn^ixtzy^n-ty^.i^ym 
N-b h'DJfyX?yW 5 KXA-r/H.3^mol?r#tf6ni 
i(7)DMSOi§?SS:Sn±, SvST— ftit o L/c Rtt- 
ig^-^arTEAA (triethylamine-acetic acid *§MWi) 
(pHT.O) XlmUZ^lfzm. NAP-107>7A (Pharaa 
cia Sephadex G-25) l>Z X 0 TEAA^iSfSS MMM t IX 

IS (40'CJ-JIT) L , SSffiHPLC (LiChrospher 100RP - IS 
(e)/Cica-MERCK) t*KU^ IR»{±7.4nmol (29?o) 
X'h-ofz,. 

[0040] (3) 7xDt>0»DNArn-7*»t 

7xD-byf»DNA^f-t- /V4W±, &ja^&. B. 
A.Connolly. NucleicAcids Res. ,13, 44S4 (19S5) (C(£ 
r>X'<l^tz, 
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[004 1 ] ( 4 ) 7 xo-fc >-«Mrrn— rDN Atf>« 

lM\ (3.4X10- 10 mol ) £WM (0.79m*) IZffiT 

«7t<*^^-^r-'l'S»Ad T 10 **£ GMRLfc. HPLC 
let, RJCL*r*»ofc^*-;p«|EAd T 40 *fc&j|g^ 
IX . ttffi(cHlE$iX/t d T 20 *ft**Kaj-r* i:2.9X 
lO-^mol (29praol) X'hitz* «Iil*r h U 7.tafiS-EDTA 

(pH7.0) KffiKi^tCTfitff Lft. 

[0042] (B:7iDt >Mgfi^^ 'ii^M-f > ' ? - 
#1"— ?ONK) 7xU*>^|jiir>3i<?*S , --f >9~ft 
V-9\±. ±ISA ( 1 ) ■CW«Lfc7xcM=>'JirA'itfv 

84.5 300X 
1 H — NMR ^r;*A- ^7 
1.58. 1.95. 2. 
1 R C-0 1650cm-' 

[0045] (2)7iDt XflElMCl >S^M--f > ? - 

±3ZA ( 1 ) "CSSIM L?Z 7 x o-fe ;ff>'ijeN — t K 
odf^^vW S Kx^f/l/t. B ( 1 ) ^ftTDll 
K L -fc r = > ft ( NaDl ) bZRmZ itX Ltz , 
[0046] 7* > ffc300rag (0.474mol ) t±sS.A 
( 1 ) XWM L-fcX^T7l<600mg ( 1 . Smmol e ) £ * ? a 
D7 ^/WAXtalfciggfL-*:. Zix^m&X' 5 0 Bftaifif 

Lfc . ciir > u ^ yjicoTLctzfrrtx 9 y -iv^m% 

t I X mm I tz <. J"§U$(CNaDI . Rf HO. S(C 7 x O-fc > i])V 
*>i£N-t HnJrv >-f = Kx^f ./K Rffi0.2(C7"u 

■m&j±%£ Ltzik . > 9 y -Mzmfr l . KfWit.«&(c 

y ? y -;l-£fflir *X $s V ft tfiVi] v AtSi L . @ WPto 
fcJEjb-ft.aWi*»fc. X99-H*&E£&L. 7o 
Q7*Ml:IA'U:, hmk. «H»U *T'W 
ittB$-"i\ T-fc h yTSIaa B B L , I&&&0IDII.*:. T-fc 

h >'T-HjSa e H Ltz&COTLC (NeOH) l±Rf fflO. 2<7)7.;K y h CO 

[004 7] 
[1*3] 



[0043] (1)7; 

1.4,5. 8-h 7?l^>ff7 ;"7/l<tf >'inil*!fi92g (7.45 
mol ) t 1 . 4- ( 3-T5 y7°tJb";U-) f^y>-40m 
1 (0.194mraol) £ THF30m 1 4> T' 8 B^l^S Ltz . Mi&t 

M^*-^3S(c J; 0 0JR L7> , $ ^(cft^Sco? ao 7 * 

(±330mg. IK^52%T*S>-?j">* 
[0044 ] 
[*2] 



h (pp«i) 

27-2. 52. 2. 71. 4. 28. 8. 75 

SLS 237~240"C 

1 H— NMR >r ; A^U • ->-7 h (ppra) 

1. 7. 2. 0. 2. 5. 3. 4. 4. 2. 4. 3. 4. 7. 8. 8 
I R 1650cm '. 1630cm-' 

T&k&Vi H% Q% N% C/N 

f|-»* 6.10 63- 64 10.60 6. 00 

^filffi 6.10 62.72 10.37 6.05 

[ O O 4 S ] ±M\B\Wtom<DM&l&5mgX'iRmt7%X' 
Sb^tz, nhtXtzl V9-ft V— ^{i3S2nm(C©JR^ 

[0049] ( C : mficOttlgff fl5 ) 7*0-7*0 N AC 

mm£&&t h d n a 7 ? yy >h t lx \±-s$l* v 

zf? 9 V d Ajo *mv*tz. d A 20 29pmol tlli 

(B)tMLiM y9—/;U— 9—0.5vMk. "r £O30%DM 
S0-41mM (AcOK-AcOH) S"e?T? (pH5.2) (C. 7iOt>' 
^gip7-o-7"DNA ( dT, 0 ) WttlZSB&kZtlfcl, 
mmitz, RJE(i. 40*C. lOjjHffo^:. 
[0050] Rje^T^^a:§l^±ff . «ffi*5Sia 
30?b'DMS0-41mM ( AcOK-ACOH ) mffiffi. (pH 5.2) T'^fe* 
L . fflM >'9-*^-9-*ttiJkltz« 
[00 5 1 ] Zcom&^J 9 'J ■y9^H9t9'y^ 
MM ltz<7)i)\ 0 1 X'hh , WSL\t . 41mMfj:iS» U >7 A 
-IHSStSffi (PH 5.2) . 30%DMS0. > it/glOOm 

[0052] *P..^^29pniolc7)dT 20 ^^L/--m®s7) 
7xDty^ > 7-#^-7(-E£*-^£619mVCDtiSDm 
mti0.15^A-CJ>^>^:. re-?-C. dA 20 ^dT £0 (C^-r^ 
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[0053] ^iOffiS^fflVK 8*<*>*8&Z>d A 20 fc± 
IS(B) TmS L*M > -9-ii -0. 5mM £-&tf30?6 
DMS0-41mM (AcOK-AcOH) gEffiK (pH5.2) (C. 7iO-t 
>fi/n-/DNA (dT !0 ) *%ffi(cH^-fl:$il/i 

[0054] Kfc&T'&mz^ttf. m*5tm 

30%DMS0-41mM (AcOK-AOOH) gflftff (pH 5.2) Tifift 

[0055] znnmnyj 9 0 ■•/ ? 

[0056] ;«dn AtfiaJBWMi^ft^R li£. S3t 

ft*. 

[00 57] 

[01] 



[ WMm% ] £ #t ft *9itC«* $ ix^ 
:7DNA£«Sfc:IIlS&ffcU -r ^-ap-^ffST. 

d n Aim t m.joz-eti&. mmcom^tktaax^/ 
£tzi±mM?& dtti^ tt^wj^-r * d n a 

m<7)R I £fflir>ft*— h7^57>f- WipcaB 
Srg-tf-f s 'JTA-rM A^1%ftirft^.h//^Bg£ : £ft* 

ftB^cfiSS? * /UA£!S3t$-£ft£W£> 9 . fcfflW 
*b Srft , $ 4> fc, MS^D N A Sr^JRRP^aa. 

ibtcift ^-ffisaa^ 4r*cfRt* ft . ^b^bs: if 

5£$ixf§ft . 

[laffi^fsm^t^] 

[0 1 ] *g|^^)Sffi^-< ? f 
[02] *P.^BJ^fl;®<^14^ar^-r0Tft ft . 
[02] 



vJtr 
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